Introduction
Coupled heat and mass transfer by free convective in a porous media has been widely studied in the recent years due to its wide applications in engineering as postaccidental heat removal in nuclear reactors, solar collectors, drying processes, heat exchangers, geothermal and oil recovery, building construction, etc. (Nield and Bejan [1] , Ingham and Pop [2] , Vafai [3] , Vadasz [4] , etc.). It is well known that conventional heat transfer fluids, including oil, water, and ethylene glycol mixture are poor heat transfer fluids, since the thermal conductivity of these fluids plays an important role on the heat transfer coefficient between the heat transfer medium and the heat transfer surface. Anghel M.et al. [5] studied Dufour and Soret effects on free convection boundary-layer over a vertical surface embedded in a porous medium. Postelnicu A. [6] discussed the Influence of a magnetic field on heat and mass transfer by natural convection from vertical surfaces in porous media considering Soret and Dufour effects.
Thermal radiation in fluid dynamics has become a significant branch of the engineering sciences and is an essential aspect of various scenarios in mechanical, aerospace, chemical, environmental, solar power and hazards engineering. For some industrial applications such as glass production and furnace design and in space technology applications such as cosmical flight aerodynamics rocket, propulsion systems, plasma physics and spacecraft re-entry aerothermodynamics which operate at higher temperatures, radiation effects can be significant. The effect of radiation on MHD flow and heat transfer problem has become more important industrially. At high operating temperatures, radiation effect can be quite significant. Many processes in engineering areas occur at high temperatures and knowledge of radiation heat transfer becomes very important for design of reliable equipment, nuclear plants, gas turbines and various propulsion devices or aircraft, missiles, satellites and space vehicles. Anuar Ishak [7] studied MHD Boundary layer flow due to an exponentially stretching sheet with radiation effect. P.Bala Anki Reddy and N.Bhaskar Reddy [8] discussed the Thermal radiation effects on hydro-magnetic flow due to an exponentially stretching sheet. V.Singh and Shweta Agarwal [9] studied the Heat transfer in a second grade fluid over an exponentially stretching sheet through porous medium with thermal radiation and elastic deformation under the effect of magnetic field. Makinde,O.D. and A. Ogulu [10] studied the effect of thermal radiation on the heat and mass transfer flow of a variable viscosity fluid past a vertical porous plate permeated by a transverse magnetic field. S Shivaiah and J Anand Rao [11] discussed the Effects of Soret Dufour and thermal radiation on unsteady MHD free convection flow past an infinite vertical porous plate in the presence of chemical reaction. S. R. VEMPATI and A. B. LAXMI-NARAYANA-GARI [12] studied Soret and Dufour effects on unsteady MHD flow past an infinite vertical porous plate with thermal radiation. Shateyi, S. and Petersen, M [13] studied the thermal radiation and buoyancy effects on heat and mass transfer over a semi-infinite stretching surface with suction and blowing. Chamkha, A.J et al. [14] studied the Radiation effects on free convection flow past a semi-infinite vertical plate with mass transfer. [18] studied the Effect of the chemical reaction and radiation absorption on the unsteady MHD free convection flow past a semi infinite vertical permeable moving plate with heat source and suction. Kesavaiah DCh et al. [19] discussed the Effects of the chemical reaction and radiation absorption on an unsteady MHD convective heat and mass transfer flow past a semi-infinite vertical permeable moving plate embedded in a porous medium with heat source and suction.
Our aim is to extend the work of M.S.Alam et al. [20] . They have neglected the effects of chemical reaction and thermal radiation. The objective of this paper is to analyze the influence of chemical reaction with Soret and Dufour effects on steady free convection and mass transfer flow past a semi-infinite moving vertical plate embedded in a porous medium by taking thermal radiation into account. The governing equations are transformed by using similarity transformation and the resultant dimensionless equations are solved numerically using the finite difference method. The effects of various governing parameters on the velocity, temperature, and concentration are shown in figures and analyzed in detail.
II. Mathematical Analysis
A two-dimensional steady free convection and mass transfer flow of a viscous incompressible fluid past a continuously moving semi-infinite vertical porous flat plate in a porous medium is considered. The flow is assumed to be in the x -direction which is taken along the plate in the upward direction and the y -axis is taken normal to it. The coordinate system and the flow configuration are shown in the following Fig.1 . 
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Energy equation
where , uv are the velocity components in the x and y directions respectively,  is the kinematic viscosity, g is the acceleration due to gravity,  is the density,  is the coefficient of volume expansion, 
Where 0 U is the uniform velocity and 0 () vx is the velocity of suction at the plate.
Using the Rosseland approximation for radiation, radiative heat flux is given by Sparrow and Cess [21] y T q r     (6) and (7) equation (3) 
The equations (2), (3) and (8) are coupled, parabolic and nonlinear partial differential equations and hence analytical solution is not possible. Therefore numerical technique is employed to obtain the required solution. Numerical computations are greatly facilitated by non-dimensionalization of the equations. Proceeding with the analysis, we introduce the following similarity transformations and dimensionless variables which will convert the partial differential equations from two independent variables ( , xy ) to a system of coupled, nonlinear ordinary differential equations in a single variable ( ) i.e., coordinate normal to the plate. In order to write the governing equations and the boundary conditions in dimensionless form, the following non-dimensional quantities are introduced. The parameters of engineering interest for the present problem are the local skin-friction coefficient, the local Nusselt number and the local Sherwood number, which are given respectively by the following expressions Knowing the velocity field, the skin-friction at the plate can be obtained, which in non-dimensional form is given by 
III. Mathematical Solution
The set of coupled non-linear ordinary differential equations (11) - (13) with boundary conditions (15) have been solved numerically, by using Crack Nickels implicit finite difference method. A step size of   = 0.01 was selected to be satisfactory for a convergence criteria of 
IV. Results And Discussion
During the course of discussion about the effects of various parameters on the flow field the following considerations are made:
(i) The value of Prandtl number r P is taken equal to 0.71, which corresponds, physically to air.
(ii) The value of Schmidt number c S is chosen 0.22, which represents hydrogen at approx. 
Velocity Profiles
The effect of various parameters on the fluid velocity are illustrated in Figs.2 to 6 . The effect of permeability parameter K on the velocity field is shown in Fig.2 . The parameter K as defined in Eq. (14) is inversely proportional to the actual permeability 1 K of the porous medium. An increase in K will therefore increase the resistance of the porous medium (as the permeability physically becomes less with increase in 1 K ) which will tend to decelerate the flow and reduce the velocity. The effect of Grashof number r G on the velocity filed is presented in Fig.3 . The Grashof number r G signifies the relative effect of the thermal buoyancy force to the viscous hydrodynamic force in the boundary layer. As r G increases the velocity of the fluid increases. 
The 
